Abstr act: In the present article it is proved that stability can be ensured by quasi-linear compensators for plants with global Lipschitz nonlinearity. In the present article, it is shown that arbitrarily fast tracking can be obtained achieved using quasi-linear feedback are explored for various numbers of poles in excess of zeros in a given plant. This is a study of the intrinsic capability of feedback systems to achieve arbitrarily high performance because in industrial applications the raise of the gain is limited by hardware protection.
INTRODUCTION
Motivation. In many technological systems there is an increasing demand of fast and accurate responses to input signals and fast attenuation of disturbances. The responsibility for ensuring such a good performance falls on feedback control systems. The difficulty of the control design problem is amplified by the fact that many plant models are non-linear and with uncertain parameters, and subjected to unknown disturbances. In a recent article Bensoussan and Kelemen (2007) , it was shown that global Lipsschitz nonlinearities are Laplace transformable. We now show that arbitrarily fast tracking can be enforced by quasi linear compensators (Kelemen and Bensoussan (2004) , Kelemen (2002) ) for plants with global Lipschitz nonlinearity. It has been shown that quasi linear control allows the designer to benefit from all the advantages of high gains without any drawbacks, i.e. guarantied stability margins, non oscillatory and arbitrarily fast response, etc. There the plant was linear while now we consider global Lipschitz nonlinearity in the plant.
The arbitrarily fast tracking is also a stability result of the Bounded-input bounded output type and enriches the family of criterias of stability of non-linear feedback systems. Lurie and Postnikov (1944) addressed the problem of defining the restriction on a linear plant with a sector nonlinearity (0, k) in its feedback loop. Popov (1960) has found a very elegant solution to this problem. Zames (1966) proposed a mathematical framework which defined an algebra of sectors that could handle sector/conic nonlinearities, which translated into a graphical criterion, the circle criterion, independently developed by Sandberg (1964) . In fact, the Popov criterion which applies to nonlinearities bounded by slopes (0, k) can be seen as a particular case of a sector/conic nonlinearities bounded by slopes (a, b (a, b) , the output of a feedback system including in its loop such a nonlinearity cascaded with a linear plant is continuous. The same condition on the nonlinearity leads to the off-axis circle criteria Narendra and Goldwyn (1964) on a Nyquist plot, while a standard sector condition on a nonlinearity leads to a parabola criterion Narendra and Taylor (1973) on the Popov plot.
The algebra of relations and operators introduced by Zames allowed to combine sector nonlinearities n with linear operators G Z in a unified framework. However the restriction n0 0 is needed to validate such a mathematical framework. Such an assumption excludes many nonlinearities and this limitation is not necessary in the present result which ties in with a previous one Bensoussan and Kelemen (2007) according to which it is justified to assume that Lipschitz nonlinearities have a Laplace transform and that they can therefore be analyzed in the frequency domain.
PRELIMINAIRIES ON QUASI-LINEAR FEEDBACK
A quasi-linear compensator is one with a finite number of poles and zeros but whose poles depend appropriately on the compensator gain.
Let be the following convolution system: We apply now a feedback to the plant (1), see also figure 1. 
Following (Kelemen and Bensoussan (2004)), we know that, Simple poles and zeros are for computational convenience. Finally, we recall from (Kelemen and Bensoussan (2004) 
Then these properties (5) are: 
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, tT f when k goes to infinity, and it is bounded independently of large k and t > 0. The Theorem below proves that these "good" properties for a step input lead to certain "good" properties for a large class of inputs and disturbances. Moreover, using the function k H t will allow to estimate the difference y k (t) u(t) in absolute value not in integral norm, which is the figure of merit sought off in many applications.
We present now our main result. The theorem is an extension to plants having Lipschitz nonlinearity, with which it shares hypothesis 1 i and the class of input and disturbance functions. This hypothesis is a sufficient condition to satisfy the AFTF properties of (5). We apply now the Laplace transform as it is easier to visualize the application of (a dynamic) feedback and the actual feedback design can be performed in the frequency domain. 
What we obtained is a non-linear Volterra integral Thus the Laplace transform was applied correctly.
Note that also nyt wt
is Laplace transformable and the corresponding abscissa of convergence is the maximum between that of yt wt and 0 (which appears if 00 n z ). This can be checked directly by using the Lipschitz property of nz in the Laplace integral (Schwartz (1966) T ! . Thus we apply the mean value theorem for derivatives and get the required result (Doetsch, (1974) By definition, see also (6), (3), (2) and (1) 
Then observe that (9) has exactly the form of (7). Indeed, for every fixed 0 k ! the feedback is linear. Thus in Laplace domain the closed loop (8) The absolute value of the terms from the right hand side, except the last 3, can be estimated as in (Kelemen 2002) 
We have to estimate now the last three terms from the two inequalities from above, which were defined at (8 
